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ABSTRACT
Background: To evaluate intra- and postoperative com-
plications associated with laparoscopic management of
rectal endometriosis by either colorectal segmental resec-
tion or nodule excision.
Methods: During 39 consecutive months, 46 women un-
derwent laparoscopic management of rectal endometrio-
sis and were included in a retrospective comparative
study. The distinguishing feature of the study is that the
choice of the surgical procedure is not related to the
characteristics of the nodule.
Results: Colorectal segmental resection with colorectal
anastomosis was carried out in 15 patients (37%), while
macroscopically complete rectal nodule excision was per-
formed in 31 women (63%). No intraoperative complica-
tions were recorded. In the colorectal resection group, 3
women (18%) had a bladder atony (spontaneously regres-
sive in 2 women), 4 women (24%) experienced chronic
constipation, one had an anastomosis leakage (6%), while
2 women (13%) had acute compartment syndrome with
peripheral sensory disturbance. In the nodule excision
group, 1 woman (4%) developed transitory right obturator
nerve motor palsy. Based on both postoperative pain and
improvement in quality of life, all 29 women in the exci-
sion group (100%) and 14 women in the colorectal resec-
tion group (82%) would recommend the surgical proce-
dure to a friend suffering from the same disease.
Conclusion: Our study suggests that carrying out colo-
rectal segmental resection in rectal endometriosis is asso-
ciated with unfavourable postoperative outcomes, such as
bladder and rectal dysfunction. These outcomes are less
likely to occur when rectal nodules are managed by ex-
cision. Information about complications related to both
surgical procedures should be provided to patients man-
aged for rectal endometriosis and should be taken into
account when a decision is being made about the most
appropriate treatment of rectal endometriosis in each
case.
Key Words: Rectal endometriosis, Deep endometriosis,
Excision, Colorectal resection, Complications, Constipa-
tion.
INTRODUCTION
Laparoscopic management of rectal endometriosis is car-
ried out worldwide by numerous surgical teams, and sev-
eral retrospective studies have been published in recent
years.1–7 Readers may notice significant variations in terms
of the intra- and postoperative complications related to
each surgical strategy. The choice of the operative proce-
dure depends on different parameters: size of the nodule,
rectal circumference involved by the disease,8 frequency
of multifocal intestinal nodules and that of other associ-
ated deep lesions,9 and on surgeons’ experience and
school of thought. In their daily practice, numerous sur-
geons chose to carry out colorectal resection in more than
90% of women presenting with symptomatic rectal endo-
metriosis, strongly believing that the radical removal of
occult endometriotic foci is the most effective way to
avoid the risk of recurrences. This choice is supported by
studies showing that microscopic endometriotic lesions
usually exist around the main rectal nodule.10,11 We re-
cently showed that active glandular endometrial foci are
responsible for a deeper infiltration of rectal layers than
that of fibrosis and smooth fibers, and thus they are likely
to be left out after fibrous nodules excision.12
Alternatively, several experienced teams have chosen to
perform primarily nodule excision rather than colorectal
resection. As an example, rectal resection has never been
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SCIENTIFIC PAPERperformed in a very large series of woman presenting with
rectal endometriosis and managed by the team of Jacques
Donnez.13 This choice is based on strong arguments: sur-
gical morbidity appears to be higher in women managed
by colorectal resection,1,14,15 postoperative functional di-
gestive symptoms seem to be less satisfactory after rectal
removal,16,17 microscopic endometriotic foci may still be
found on the limits of segmental resection suggesting that
microscopically complete resection is always an aim but
rarely a reality,18,19 and rectal resection does not avoid
postoperative recurrences of pain.19 In addition, the clin-
ical implications of leaving microscopic foci of endome-
triosis in the digestive tract is unknown,20 because recent
data suggest that postoperative continuous medical treat-
ment might be able to halt the progression of occult
endometriotic implants and to decrease the risk of recur-
rences.21
A recent comparative study20 failed to reveal significant
differences in the risk of recurrences between women
managed by either segmental or discoid resection, whose
median follow-up was 33 months. Conversely, the study
revealed that segmental resection is associated with a
significant risk of bladder dysfunction and a tendency
towards constipation. However, patients included in the 2
groups were not totally comparable, because discoid re-
section was always carried out in women whose nodule
size was 3cm, while segmental resection was performed
in women with larger nodules. Consequently, authors
cannot state that performing disc resection in large nod-
ules would probably be associated with less postoperative
morbidity than that observed in the group undergoing
segmental resection.
The aim of our study was to evaluate intra- and postop-
erative complications associated with laparoscopic man-
agement of rectal endometriosis by segmental resection or
nodule excision, carried out uniquely by skilled surgeons
in our department. The distinguishing feature of our study
is that the choice of surgical procedure is not determined
by the characteristics of the nodule.
MATERIALS AND METHODS
We conducted a retrospective study including women
who had undergone laparoscopic management for poste-
rior deep endometriosis with rectal involvement, from
January 2006 to April 2009. We excluded both women
managed by laparotomy and those who had secondary
laparoconversion at any point in the procedure. We de-
fined “rectal endometriosis” as being deep posterior en-
dometriosis involving muscular, submucosal or muco-
sal layers of the rectum, which had been assessed by
MRI and endorectal ultrasound examination, which was
then intraoperatively confirmed. Data on patient’s age,
antecedents, previous treatment for endometriosis, in-
traoperative disease localization, MRI, and endorectal
ultrasound examination were prospectively recorded in
a computer database. Intra- and postoperative compli-
cations were checked from medical charts and specific
survey questionnaires focusing on postoperative pelvic
pain, digestive and urinary symptoms. In accordance
with French regulations, this retrospective study was
exempted from IRB approval.
Over the last 5 years, these 2 surgical procedures have
been performed by skilled surgeons in our Department of
Gynecology and Obstetrics at Rouen University Hospital,
France. Before November 2007, rectal endometriosis nod-
ules were systematically removed using colorectal seg-
mental resection followed by colorectal anastomosis and
systematic resection of posterior vaginal fornix. This
choice was justified by our desire to provide macroscop-
ically complete removal of occult nodules, expected to
minimize the risk of rectal recurrences. The surgical pro-
cedure on the digestive tract was performed by a digestive
surgeon skilled in the laparoscopic approach. To prevent
anastomotic leakage of digestive sutures, temporary ileos-
tomy was often performed. During this period, only 3
patients did not benefit from this radical procedure, be-
cause they specifically asked to be managed by nodule
excision. The colorectal segmental resection procedure
was similar to that described in the literature by other
teams, while colorectal anastomosis was performed lapa-
roscopically using a single-use circular transanal stapler
PCEA 28 device (Figure 1).2,3 Postoperative treatment by
GnRH analogs and add-back therapy were systematically
prescribed for 3 months to 6 months, followed by contin-
Figure 1. Laparoscopic colorectal anastomosis is performed
laparoscopically using a single-use circular transanal stapler
PCEA 28 device.
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conceive.
November 2007 marked a change in our choice of
surgical procedure and in our thoughts about the dis-
ease,22 in response to recent literature data and ex-
changes with other surgical teams.1,2,16 From this date
onward, we came to believe that although with nodule
excision the removal of microscopic rectal implants
might be incomplete,12 thorough relief of symptoms
could durably be obtained by associating prolonged
postoperative amenorrhea.23 Similarly, we came to be-
lieve that colorectal segmental resection was an overly
complex procedure followed in some cases by pelvic
nerve damage, which resulted in unpleasant functional
urinary and digestive symptoms in young pa-
tients.17,19,22 Consequently, the decision was made to
perform rectal nodule excision instead of colorectal
resection, associated with systematic postoperative
treatment by GnRH analogs followed by long-term con-
tinuous contraceptive pill intake. From November 2007
to April 2009, colorectal resection was carried out in
only 7 nulliparas, because they expressed an intention
to conceive a few months after surgery, and these
circumstances were incompatible with prolonged post-
operative treatment. Conversely, we completely
stopped performing colorectal resection in women who
did not intend to conceive in the future and who ac-
cepted long-term postoperative medical treatment. In
the case of elderly women, the postoperative medical
treatment was replaced by bilateral adnexectomy.
The surgical procedure involved in rectal nodule exci-
sion has already been described12 and is similar to that
performed by other surgical teams.1,13,24 Both pararectal
spaces are opened below the lateral limits of the rectal
nodule, and the rectovaginal space is reached under the
inferior limit of the nodule. The nodule is then dis-
sected away from the rectal wall, by using the Ultraci-
sion Harmonic Scalpel (Ethicon Endosurgery, Cincin-
nati, OH, USA) (Figure 2). The dissection is made into
the thickness of the rectal wall, to remove all abnormal
fibrous lesions involving the rectal layers, using a high
magnification endoscopic view. Partial- or full-
thickness rectal wall defects are closed laparoscopically
in 1 or 2 layers by using resorbable sutures. At the end
of the procedure, the site of rectal dissection is recov-
ered by an omentum flap, which is fixed by nonresorb-
able sutures.12
Statistical analysis was performed using Stata 9.0 Soft-
ware (Stata Corporation, 4905 Lakeway Drive, TX,
USA). Median values, percentiles, range, mean values,
and SD were calculated for continuous variables, and
percentages for the qualitative variables. Parameter dis-
tributions, stratified on surgical procedure were com-
pared by univariate analysis (Fischer’s exact test in
qualitative parameters and Mann-Whitney U test in con-
tinuous variables). P  0.05 was considered statistically
significant.
RESULTS
Fifty-four patients were managed for rectal endometriosis
during 39 consecutive months. Eight women (15%; 4
women were managed in 2006, 2 in 2007, and 2 in 2008)
were excluded from this study: in 4 cases (7.4%) the
procedure was carried out entirely by laparotomy, and in
another 4 patients (7.4%) laparoconversion was per-
formed during the gynecologic stage due to major adhe-
sions. Thus, 46 women (85%) having benefited from ex-
clusive laparoscopic surgery were included in the study
(Figure 3).
Patients’ characteristics are listed in the Table 1. Colorec-
tal segmental resection with colorectal anastomosis was
carried out in 15 patients (33%), while macroscopically
complete rectal nodule excision was performed in 31
women (67%). Additional surgical procedures and com-
plications are presented in Table 2. Temporary ileostomy
(from 9 to 54 days) was carried out in 14 women (30%) to
avoid anastomotic leakage. Posterior vaginal fornix resec-
tion was always performed, because vaginal infiltration by
advanced deep endometriosis is a consistent event.13,25
Segmental ureteral resection with anastomosis was carried
out in 2 patients (4%) presenting with enlarged endome-
triosis nodules infiltrating both the rectum and the left
Figure 2. Rectal nodule excision from the anterior rectal wall,
using the Ultracision Harmonic Scalpel (Ethicon Endosurgery,
Cincinnati, OH, USA).
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for bladder endometriosis.
No intraoperative complications, such as uncontrolled
bleeding, inadvertent ureteral or digestive injuries, were
recorded.
Various immediate postoperative events were observed in
15 patients (33%) (Table 3, Figure 4). Two women (4%)
having undergone colorectal segmental resection, and for
whom operative time averaged 6 hours, had respectively
acute compartment syndrome of the peroneal muscles of
the left shank (1 case), and both peroneal muscles of the
right shank and posterior muscles of the right forearm (1
case). They required emergency aponeurotomy, and sub-
sequently neither developed neurological motor se-
quelae. Three women (7%) managed by colorectal resec-
tion presented with bladder atony and required routine
catheterization for 2, 8, and 30 weeks respectively. Four
other women (9%) had postoperative pelvic hematoma
associated with fever, secondarily justifying laparoscopic
aspiration of hematoma followed by inflammatory syn-
drome relief. One patient (2%) having undergone seg-
mental resection of the sigmoid colon above the rectosig-
moid junction had acute rectorrhagia on day 1, originating
from the anastomosis staple line, and required clipping of
the bleeding vessel by colonoscopy for control. One
woman (2%) had developed an incomplete right obturator
nerve motor palsy present 18 months postop, even
though repeated electromyography examination ruled
out inadvertent section of the nerve. Two women total
hysterectomy continuous vaginal discharge. The dis-
charge spontaeously regressed after 3 and 6 weeks. In
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Figure 3. Laparoscopic procedures used in the management of
rectal endometriosis.
Table 1.
Patients’ Characteristics (N  46)
N  46
(100%)
Rectal Nodule
Excision N  31
(67%)
Colorectal Segmental
Resection  Colorectal
Anastomosis N  15 (33%)
P
Age 32.8  5.8 33  5.9 32.5  6 0.76
Parity 0.94
Nulliparous 33 (72) 22 (71) 11 (73)
Multiparous 13 (28) 9 (29) 4 (27)
Pain evaluation using 10-points analog rating scale*
Dysmenorrhea 7.6  1.5 7.2  1.8 0.60
Dyspareunia 5.5  2.9 5.4  3.1 0.92
Nonmenstrual pain 7.9  2.3 7  2.2 0.46
Menstrual defecation pain 46 (100) 31 (100) 15 (100) 1
Endometriosis colorectal nodules (intra-operative
finding)
0.59
1 rectal nodule 21 (46) 14 (45) 7 (47)
1 rectal nodule  1 or more nodules involving
either rectum or pelvic sigmoid colon
25 (54) 17 (55) 8 (53)
*10-points analog rating scale: 0  absent, 10  unbearable.
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by computed tomography. It is most likely that the
vaginal discharge was lymphatic in origin, secondary to
extensive dissection of the deep pelvis and section of
small lymphatic vessels. In our sample, neither recto-
vaginal fistulae nor ureteral fistulae were recorded.
Delayed complications were reported in 5 patients (11%),
all of whom had been managed by colorectal segmental
resection. One woman (2%) had peritonitis due to colo-
rectal anastomosis leakage occurring 6 weeks after ileos-
tomy closure. She was managed by a temporary colos-
tomy and secondary suture of the rectum, with a favorable
Table 3.
Postoperative Complications Recorded in the Sample (N  46)
Complication N  46 (100%) Rectal Nodule
Excision N  31
(67%)
Colorectal Segmental
Resection  Colorectal
Anastomosis N  15 (33%)
P
Bladder atony  1 week* 3 (7) 0 3 (20) 0.03*
Rectovaginal fistulae 0 0 0 1
Anastomosis/rectal suture leakage 1 (2) 0 1 (6) 0.34
Pelvic hematoma requiring secondary surgical
procedure
4 (9) 3 (10) 1 (6) 0.61
Compartment syndromes requiring
aponeurotomy
2 (4) 0 2 (13) 0.11
Obturator nerve palsy 1 (2) 1 (3) 0 1
Postoperative vaginal liquid loss 2 (2) 2 (6) 0 1
Rectal bleeding 1 (2) 1 (3) 0 1
Major constipation  1 month* 4 (9) 0 4 (27) 0.008*
*Statistically significant.
Table 2.
Laparoscopic Surgical Procedures Used in the Management of Patients (N  46)
Surgical Procedures N  46 (100%) Rectal Nodule
Excision N  31
(67%)
Colorectal Segmental
Resection  Colorectal
Anastomosis N  15 (33%)
P
Posterior vaginal fornix resection  suture 46 (100) 31 (100) 15 (100) 1
Total hysterectomy 11 (24) 9 (29) 2 (13) 0.30
Bilateral adnexectomy 5 (11) 5 (16) 0 0.16
Unilateral adnexectomy 4 (9) 2 (6) 2 (13) 0.59
Endometriomas cystectomy 18 (39) 12 (39) 6 (40) 1
Bladder resection  suture 2 (4) 1 (3) 1 (6) 0.55
Ureter resection  anastomosis 2 (4) 1 (3) 1 (6) 0.55
Digestive surgery
Temporary ileostomy 14 (30) 2 (6) 12 (80) 0.001
Sigmoid colon resection above rectosigmoid
junction  anastomosis
4 (13) *
Ileum resection  anastomosis 2 (4) 1 (3) 1(6) 0.55
Appendicectomy 2 (4) 1 (3) 1 (6) 0.55
*Colorectal resection had always required the removal of the terminal part of the sigmoid colon, located immediately above the
rectosigmoid junction.
JSLS (2010)14:169–177 173outcome. Four other patients (9%) developed severe con-
stipation (less than 1 stool/5 days), and only one was
partially relieved by endoscopic dilatations of colorectal
anastomosis.
All patients were asked whether they would recom-
mend the surgical procedure to a friend suffering from
the same disease. Based on both postoperative pain
and improvement in quality of life, all 31 women in the
nodule excision group (100%) and 12 women in the
colorectal resection group (80%) answered “yes,” while
2 women in the colorectal resection group (13%) re-
sponded negatively for reasons of severe postoperative
constipation or left shank compartment syndrome
(P0.09).
To identify independent factors related to delayed consti-
pation and bladder atony, a logistic regression model
would have been required. However, the absence of these
unfavorable outcomes in the group undergoing nodule
excision renders it statistically impossible to estimate brute
and adjusted odds ratio.
DISCUSSION
The expected rate of complications represents vital infor-
mation that should be made available to patients before
carrying out complex and difficult surgical procedures,
such as rectal endometriosis removal.1 Our study suggests
that carrying out colorectal segmental resection is associ-
ated with unfavorable postoperative outcomes, such as
bladder and rectal dysfunction, which are less likely to
occur when rectal nodules are managed by excision.
The main strength of this study is represented by the absence
of a relationship between the size or number of rectal nod-
ules and the choice of surgical procedure. We had system-
atically proposed colorectal segmental resection before No-
vember 2007, as do a majority of surgeons who have
published their results in the literature.2-4,8,9,14,15,26 Now, we
systematically propose rectal nodule excision to avoid post-
operative constipation, frequent stools, or dysuria. We are
aware that our excision of microscopic foci is not complete,12
but we favor good functional outcomes over radical resec-
tion,17 as other experienced surgeons have done for many
years.1,24 In addition, the recent randomized study of Serac-
chioli et al21 may be an argument for conservative surgical
procedures, because it suggests that long-term postoperative
amenorrhea prevents recurrences due to endometriotic foci
left behind.
Fanfani et al20 have recently published a most interesting
comparative study, whose objective and results were in
the main similar to our own. However, with regards to this
Italian study, it must be emphasized that the women who
benefited from discoid resection had smaller nodules
(3cm) compared with those of their controls, and this
difference may confound both intra- and postoperative
outcomes. Conversely, our study probably provides a
more accurate comparison of outcomes, because the size
and number of nodules have never been criteria in the
choice of surgical procedure.
Figure 4. Distribution of postopera-
tive complications depending on the
time of the surgery.
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nix, no postoperative rectovaginal fistulae were observed
in our sample. Although absent in a few reports,5 this
complication is reported by many authors, with a rate
varying from 2.3% following rectal nodule excision1 to
10% after colorectal segmental resection.3 In our opinion,
the absence of rectovaginal fistulae in our sample could
be attributed to the particular care taken to thoroughly
close the vaginal wound by laparoscopic suture using
resorbable stitches, to separate vaginal suture and the
rectal wound by fat tissue such as omentum,14 mesorec-
tum, and not to hesitate performing temporary ileostomies
to protect the anastomotic line.
Despite systematic complex dissection of pelvic deep
spaces, no ureteral fistulae were recorded. The incidence
of this complication during surgery for rectal endometri-
osis averages 1%.3,14 It is often due to ureteral damage
from heat transferred to the ureteral wall, as the surgeon
manipulates bipolar or monopolar current close to the
ureter.27 We consider therefore that the Ultracision Har-
monic Scalpel (Ethicon Endosurgery, Cincinnati, USA) is a
useful instrument with which to carry out coagulation and
section of tissues surrounding ureters, due to a limitation
of the thermal effect at 2mm around the forceps.28
Transitory urinary retention or dysuria, which is generally
the result of bladder parasympathetic nerve damage from
uterosacral ligament section,1,4 may concern up to 16% of
patients managed for rectal endometriosis.2 Although we
often section uterosacral ligament insertions on the torus
due to frequent infiltration by endometrial disease, care is
taken to spare bladder nerves, particularly on the side
corresponding to the ligament least affected by the dis-
ease. On the other hand, compared with rectal nodule
excision, performing colorectal resection requires a more
enlarged and deeper dissection of pararectal spaces that
could lead to more frequent nerve injuries.
Postoperative compartment syndrome and peroneal nerve
injury have rarely been reported by gynecologic surgeons,
making it difficult to accurately estimate the risk.29 In a
large sample of 192 women managed by colorectal resec-
tion for endometriosis, Mereu et al14 recorded 3 patients
with persistent postoperative peripheral sensory distur-
bances. The 2 patients presenting with compartment syn-
drome in our study underwent long procedures, and their
positioning on the table required candy cane stirrups. Our
report might be of interest to surgeons carrying out com-
plex laparoscopic procedures that require long operative
times and combine laparoscopic and vaginal routes in-
volving a change in patient positioning on the operative
table. As regards motor palsy of the right obturator nerve,
this appears to be usually associated with prolonged hip
flexion stretching the nerve at the bony obturator fora-
men.29 However, we observed this complication in a
woman undergoing rectal nodule excision and laparo-
scopic hysterectomy, who only had moderate hip flexion
and abduction for approximately 3 hours.
Delayed postoperative complications were mainly repre-
sented by severe constipation requiring additional endo-
scopic procedures and radiological and physiological ex-
aminations. Persistent constipation was incompletely
relieved by endoscopic dilatation of the colorectal anas-
tomosis in one case, but “persisted in 3 patients” in (20%
of the segmental resection group) respectively 39, 36, and
10 months after the surgery. Dubernard et al3 also re-
ported that constipation increased in 24% of patients man-
aged by colorectal resection. In a comparative study, Fan-
fani et al20 observed 4 cases of postoperative constipation
following segmental resection versus only 1 case related
to discoid excision, but the difference was not statistically
significant. In our study, severe constipation was only
associated with colorectal resection, and might be ex-
plained by the section of pelvic nerves due to extensive
dissection around the rectum or colorectal anastomosis
stenosis.5,30,31
Contrary to rectal cancer, rectal endometriosis does not
threaten patients’ lives; however, it is usually extremely
damaging to a woman’s health and well being. In this
article, we chose to focus on the intra- and postoperative
complications resulting from the surgical procedure used
in the management of rectal endometriosis, because we
believe that treating endometriosis should not mean re-
placing pain with other unpleasant symptoms. We also are
aware that a definitive recommendation must take into
account the long-term risk of recurrence associated with
each surgical procedure. To date, expected recurrence
rates related to each surgical procedure appear to be
close,20 a comparative study focusing on the risk of recur-
rences would require several hundreds of patients, with a
follow-up of several years.22 To our knowledge, no such
randomized or prospective comparative study will be
available within the next few years.
Because there are no prospective comparative studies and
that recommendations concerning the management of
rectal endometriosis are mainly based on retrospective
series, we believe that surgeons should let their patients
make an informed choice. For instance, they should be
aware of the fact that both colorectal resection and rectal
nodule excision have been used for many years by expe-
JSLS (2010)14:169–177 175rienced teams, with good results in the relief of painful
symptoms. They should understand that colorectal resec-
tion allows a more extensive excision of microscopic
implants occurring on the digestive tract, and that nodule
excision is probably incomplete in many cases. Nonethe-
less, colorectal resection does not avoid recurrences in all
cases, and it is very likely that the risk of recurrences could
be reduced by postoperative therapeutic amenorrhea. On
the other hand, rectal nodule excision allows significant
improvement in painful and digestive symptoms, even
though microscopic implants are not thoroughly removed
in half the cases. It is also very likely that postoperative
complications and unpleasant digestive and urinary symp-
toms would be less frequent when nodule excision is
performed instead of colorectal resection.
At this point it is inappropriate to state that recurrences in
women treated by long-term postoperative amenorrhea
are more frequent than in women who have undergone
rectal nodule excision (due to the growth of microscopic
implants left on the digestive tract) compared with those
who have undergone colorectal resection. By providing
all relevant information, the surgeon involves patients and
their families in defining the aims, the means, and the
strategy of rectal endometriosis management. Elderly
women over 40 years or women over 35 with no intention
to get pregnant in the future could be more likely than
young women to require rectal nodule excision followed
by prolonged postoperative amenorrhea. Because no ran-
domized controlled trials are available in the field of rectal
endometriosis surgery, we believe that comparative stud-
ies like ours are useful in helping one to decide on the
most appropriate course of treatment in each individual
case, according to patient’s willing and informed choice.
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